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(54) DEVICE AND METHOD FOR MODULATION, DEVICE AND METHOD FOR 
DEMODULATION AND PROVIDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To record and to reproduce 
at high linear density. 

SOLUTION: A DSV control bit decision/insertion part 1 1 
inserts a DSV controi bit for DSV control in an inputted 
data sequence and outputs it to a modulation part. 12. 
The modulation part 1 2 converts the data of two bit 
basic; data length into a variable length code of three bit 
basic code length and outputs them to a non return to 
zero inverted(NRZI) part 1 3 in accordance with a 
conversion table. A conversion table which the 
modulation part 1 2 possesses has a replacement code 
for restricting continuation of a minimum run below the 
specified number of times and a replacement code for 
protecting a run length restriction, and moreover, a 
conversion rule which has a remainder after the number 
of '1' in an element of the data sequence is divided, by 2, 
and the remainder after the number of T in an element 
of a code word sequence is divided by 2 agree wilh each 
other as 1 or 0. 
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n fcf-y KOW**»# (d. 5< : m. n ; 

r) i=*»r**n*«i=fe^r, 

AASfc-fcx-**. Sif-^l^ot^ 8*1::* 

MB&Mrr- ?iU©**3- Kit. 

d=1. k==7, m~2, n = 3©&^3-~F£, 

t*-*?*©**!*© rij ©«R£2-eMo*:*©*Lj 

**£4l4*#IIH©*tllW© rij ©fl*£2"C 

*^9>d«>3MI*Bf*©HiUlTI=iWrt-«*1 ©M 

^>JM*R*^*fcft©W 2 ©■***=- Kit** 

[WMUJ *|Xft i - 1 l=JSft*#HB»«3- KS 
«j«t*T-*S»l4:l»HW<D»<D»tt. 2*b = 2*2 = 
4* y "b^ftl^C i amkt-ti»H9. 1 l~12«©*« 

[1***3] mEWftT-7*©*«a-KH:. 

*«ta^^-6c t 1 i~te«©«i 

[R**4] 1MB**T-^©»ai3-Kli. 

sg®#£&*. M»*fci*itfc©ff 
wrij roj ifcy, r 0 j n j 
bfi%mm£*tt%t1*, roooj Sfcitrio 
1 j bte&®^ r*o*j t#fcct*<««ir*»# 
g 1 c:Ea©*«Bft. 

im*m s i mjE**T-^;u©*»3- Kit, mm 

©*#WW, *fcl*. 7 s - **d*#KLTife 

s-r s 3 - k * # t; c i * »» 4: r *a*a 1 i=e«© 

ftMHt. 

i mmon&mm kt&ztmmt? &m&m s t« 
«©*»«««, 

< T-*m*mLx&xt&tak*- Kit, «tk»i 

«3- K**J***T-**!£*?#S*J©8©*tt. 2* 

mmm s i i #2 fit±©*a©«ne*a= - 

Kit, t -<TflfSm 1 *fcl*»2©*#!M.3- Kt?& 
*cfc£tt*t±:*«>ai;*8 1 !~R»©«»««. 

[grata 1 o ] men 3 - h* i*, $x jt i # 2 
©a*©*»3 - Fit, mn^ > a = 1 s^-s-a- ft? 
fc-sct i i=t&«©»Bra«. 



[»** 1 1 ] «E«!lt-?A©t»a- Kit. it 

1 2 ] WEfcftT- ^^©*8|3 -KirLT 
S*KM ©ff«©ffi« K»A* 4*A¥« * * 6 tfll * 

&zt znmttia**. 1 i=e*©fcii8K. 
«t-ri«*ai 2i=e«©«m»«. 

2 (=&«©*«&«. 

[»f*« 1 s J HGMMMIf*. &§t® 1 
i:M*^©-7-~$t«tf=li#iii©ti«fcf-v h-efc 

y, 2#B©8*HW t . i^7>df«fcS6©e7h 
Tf&y. 3 6. fnEW»fll*i LTo,™ 

1 2iff#B"C**ci:*#*frftBI«ai 2ICCK© 
MM. 

[R3**1 7] traMMf*!*. *©*#*#, 2 1 
ff#Hfil±©i*. «*?i/k = s©A* 
it 2fl*fcc i i 2tfB*©*n 

mm. 

mmn ^ si !wib*«-?-:^©ie*3- Kit. n 

#£ff*©{fc»=fcl*T|*8Stt*fc»©*»3-K* 

*&i=*r*^i:*wiii-r*ii*ai 2!cEm©« 
sc. 

SJ HBUJIa-Flt. We?-**!** 
#»5U©#©R*«, 2"sn = 2*2 = 4 J: y VXflWEft 
*ft i ©OT5«3- KI=»J*Lra***v, ^o, f 1 

-^§!|©^*5^© ru 0«f-2T?®jofcst©#5y 
t, aa$^.-5^*WJ©^liE*9© rij ©@^t$2-e 
m-otzmo&vtf. 1 fc^iMtof-Brf s«fc 

■3 ^ -Set t^mtfl 1 a icfB 

tt©KIIS(S. 

(01»fi^ h«, MiB««3-~ K*fflt>fci#l-lt 
nj a. *5i?*i^*it roj 
& t &U^« 1 8 l=£K©£flSK. 

2 1 ] mmmmmmt. ^©*^© anv 

*Lfc*«e^ ht**t. *©!»*<. WIB3.^— 

^-vi^^^c^^^mi-r^iimiii 2i;k«©« 

[flf#4 2 2 J WEiBl»*#©*8I© 3if-;h St, ft 



(3) Mf H¥ 1 1 - 3 4 8 1 S 4 



3 rij £U ffiiBPf 

3 tfv M*. *»!9©T-*BI=fel* 
•C. hlfttlT, 5feSI©1 Iff hSItRJIMHI 

***-r*fc*bl= roj it. »2f«;Hff-$ 

«©*»«*. 

£ € Wt£ f i i=Gtt©KMSC. 

[9Ntqi2 5] Jfc*T"-**&«mi;*h©T--$'*. 
iM»ft«<n h©^*ft»# (d. k ; m. n ; 

lWE«*T-^/l/fl!>**a- Kit, 

y d <oa«*j!rS«>is*ttiT!c«iH-r 1 ©« 

[8MU9I2 6] »f~«^e?wf-«, 
SWS#^7 h©?T«*«F* (d. k ; m. n : 

ffSBXilf— ?A4>C&a- Ktt. 

d»1, k = 7„ m=2» n = 3©».n—h"i. 

T-*?u©**rta> Mj ©flW£2t!Mo*:tt©*ij 
feaSifc***!!*!©**!*© rij ©flft£2-e 

> a oaut«Rr«a>BftuTi=«ni-r ** i ©a 

*c 

(d, k ;m. n ; r) fc, l*f~«tfmlf?l-ffl 

T-*i=*»^*«ni9Wi=fet*-c, 



art"*********, 

d-1„ k-7, m=2, r>- 3 h*£, 
T-*M©K*fl© Mj ©«»«:2T?«ofc8*©*y 

H2 7tiBss©mii^« 0 

I st*^ 2 9 ] fj tares t" v h it. Dsvii]® if»;h, 

*fc It &« = £ fc -T 5 fg^JS 2 S |=E 

•©amm. 

[MM3 0] n h©W**#* 

(d, k;m, n ; r) £, **7 f -*fti«mtf'jr K© 
* i~X&t «ttHttft©ttM*ftl:: tSl^X, 
A***ifc*#*> tif--?;M:ffi^T. t-*I=* 

«E»f-?Wtta- Fit, 

d= 1 , k^7« m=2. n«3©S*3~Ki:. 

x- *«©**«© r i j ©**r*2T?*ofc!*©*y 

fc. mistizmmmtDwm® rij ©«$2f 
«oti»o*y*». 1 **im*o 

[»*«3 1 ] **ff*Jt#n If* h©W**l»# 
(d, k : m. n ; r) * % i*f-«fetf7 h© 
T-*l=«»t * 

WB««T-^U©Wla- Kit, 

d=1. k«7. n = 3©J|«|3— Kt. 

T-f ju©«*rt© r i j ©«»«2-c»-3fc»©*y 
*»**t*ff*H«©**?9© ru ©flft$2-e 

> d ©3l«*3f«©[a!»KiTlc«R-r «S i ©S 

5 «fc*©ss 2 ©mt»A3- k t 



<4) 
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[000 1] 

Sc. M*l::lB«*fcttWife+ 

[0002] 

v*#*Jli. T-Wllmx i fcf-y r-*&<f-5*{ft (61 

T^-tmti^) c^p^fcu cof-iisi 

t>t,, 1 75M i max (&&© i ) «)8ffi<»i3r3£0> i 
HLr*«Lfc4:#l=l4?r*ft«F#t«*. CtD^n-y 
*»#<t*#lfc« : **T»rKft»* (cf. k ; m, n ; 
r) £t£4jft-Ss<, 

[0 0 0 33 CC-Ci ttfc**i«**u imaxfir 
(**&**) <tfc*. *fcdl±, »«!f £" 1" <0!BJ 

(ca§, " o" mm^mtmm. mur o" <d»ws 

[0004] t C *T*±iS©,fc 3 (3 LT#&*l*W«* 

h-r-f (cd) *s™fa ; ; 

(MD5 " 1" £K*SiU " 

0" %MKUh LT, NRZI (Non Return to Zero invert 
fld)«MU WZ!*a**ifcW*fttW (J61T, Eft* 

fe, fStf«©»*y^§'<*^-3fcSi^©I soft 

[0 0 0 5] Ei*RW$d©**EfiMP«* Taint L, 
«*KlilHIW$T!iwx& *»a*S!l=**«(= 

tftfeMk'M > d l**#lV*F**ft< » b v 2© 
It. fk*Sfi|HWTinaxl*fiL^*«, f* 
t?*.»7 > k l*/J*4 iv&*<a* L < . c©*#*5»S 

x^» xi**a*T<x**fc*sivc, 

RLL (1 -7) ((1,7 ; m, n ; r) t*»*£4*l 
•6) «i (2-7) ( (2, 7 ; m, n ; r) tt« 
E4*i6) , fLTI80)«*M0l:IBl'6*imi 
:t&RLL (1-7) ( (1 . 7 ; m. n ; D fc%*E 



4#i«) ftiftffc*. 3l«flHH9F»3;rvct*$, 
^m^T^x^&SftT^x^©^* x2«« 

t?tt. > d — 1 ©RLL$Ff- (Run Length Limited 

Code) &&<mi*Z>hTV%. 
[0 0 0 7] *S%mL (1-7) »-*051C*t~^^ 

<«1> 



., 7 ; 2 


. 3 ; 


2) 








1 1 


0 Ox 




1 0 


0 1 0 




01 


1 Ox 




00 11 


000 


0 Ox 


00 10 


000 


0 1 0 


0 0 0 .1 


1 00 


0 0 x 


0 0 00 


1 00 


0 1 0 




?a-«©K#x 



<f-**)i,t* v hit? 0" TS&&k&lz" I s i$^v 

o" t4*i-6. M»r!i2-5li4 e 
[0009] Wsfc&RU. (1-7) ©/*?;*--$ li 
(1, 7 ; 2, 3 ; 25 Tjfcy. £*»»«©£? HB 
i$£Tft-6t, (d + 1) T-C»**t*«/hERiWBI 
THin!*2 (=1 + 1) Tt#-6. •T-*W<D£y hfSJ 
HtTdttifcf**, Z© (m/n) x 2t?»4*l-6fc 
/bSWUWTmlnttl. 33 (= (2/3) x2) Tdat 
at**. $fc (k+1) T^a4*i-5**K*sMJlTm 
axi* 8 (» 7 + 1 ) T ( (- (m/n) x 8 T d a t a 
= (2/3) x8Tdata=5. 3 3 Tdata) T?& 
§ 0 $&f=&ffi&*T»i± (m/n) xTdataTf«4 
*l, *©*l*0. 6? (=2/3) Tdat*£fcS. 

[0 0 1 03 kZLhX* S 1 iORLL (1-7) 
Bitff-afc^^^ei/ h«ll=fc^rtt, fiitiL 
TliTnin-efc*2Ti6M»*<. JSIT3 T. 4Ti« 
<» 2TA*3TC0*3*X.y SHU ^ffl^t? §> < ft 

[00 11] tZhliK 4 6l=E««l****<U-C^ 
lt»l^6T»*5*. *fc4 6l=, am».#.©Pifc 

i*. (2D <nmLLtz®mt/ 4 xmaM 

a©»3»t56if *< 4 v , «or-r-^w±af t«y*t 
«zy»<*4o =.©«*i-fitt6T->?i±»yro/< 

[0012] tew. Eaa*^©^— s»©e». fc 



(S) 
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ancsi Lfcfff*ft*«*w *jih.« **» c*i 

-«LKSof;'it4. Sot. KHff*l::tt. 

[0 0 13] fct, DSV (Digital Sum Value) gSWP-f 
&C<h#«*£Hri>*<, CODSVirli, ?*:Mrifv 
hWfcWZMbL U^MWfbL) . 

KM (-r-^COi/V^U) CD" 1 " $ r+ u , " o" 
* r-ij tlx, SfWLTi»- 3 fcit0f(»i 

»«««EtT*. 0SVI±»#WfflllSl*#a>aS?4«:4. D 

tft*5*. dsv«i«i*p 

[0 0 14] ±8S« 1 l=*bfc. bT*»LL (1-7) 

l\ £©£5&$&©BSV$l»!i, ^limo^ffc^i 

«fH\ Br£©DSV«Wfcf-y h*1*HHfc*l (x>*;utf 

[0 0 15] LfrL<ti<6, DSVfS^Sifcf v hits 
l=l*JC*lf» hTffc*. «oTl^im©»*fre>#*. 

[0 0 18] *Ad*i«KV||fPt*y He 

£XI*LTL* ; 3fre>-Cfc*. 
[00 17] 

t£S«f*l:f^ * icKitW*****, «v!?> 
[0 0 18] *fc, RLL (1-7) W(DJ:5«L^ 
ft&j&S^&ofe. DSVfNSStf y hl*3C*T7**4>C>, 

5 > £^3fe«>i~(£, Dsvtiff tr 'j btfi&tt < 1 * 2 e 

[ooi9] *^^i*, cito«kaftttai=»#r<t**t 
fc*«0T?*y. »/w>d=i T*A<&mtHi (d. 

k:rn, r.) = (1, 7 ; 2, 3) fcfcHT, ft/J^V 
[0 0 2 0] £fc*3Pj?i3:. 

T-?;u*junr, «ax ?-£«*<***•*© 



[002 1] 

it!*, AA^fef-^f, tlf-?JW:f-3t. ft 

Kl*. d=1> k'^7* m^2, n = 3(30^aa-h* 
<k. x--* r 1 j ©SS€'21?S!ofcg|c7> 

*y*. ***4i.&8*KJifl!>»*rt® ru ©fl»$ 

TI=«fRt«»iffi«#Slit3-Ki:. ^>&fiffi$SP 
§ fc fc®M 2 »« #1M. 3 - K £ S C £ £ 
**. 

[0 0 2 2] M#3[2 5{=gSK<D«H^I^ A***!. 
1, k-7, m=2, n = 3fl!>**a-Ki. 

©gn&© r i j <Dfi»*2T?«iofc»»a)*yi:, k& 

[0023] R*« 2 6 icettaattttffci*. »*T- 
2&#mif>y h©x~-3*&, WMStfne^hfflW 
(d, k ; m, n ; r> lcK8tt«ftMi£fll 

9 a t««t-r s lot, smT- 

3-KI*, d = 1, k = 7, m=2, n^3©»a~- 

©S^yi. *»**t*«F*HW Mj ffl« 
*21?«ofclt©Jfey!&<. 4ft6=fe 1 fc-t&lMiO-eHR 
tiefcd «SElMtM 4: . */J^ > d ©*^^?Jr^©ii» 
1 ©« t*?l3 - f * >: , 

^ s fci&©si 2 . ©* t - k fc « *f * - 1 mm 

its. 

[0 0 2 4] St«fl2 7l=Ett©«n$iai^ A***l 

^^^M^., »f—^U©^ma- Kl*. d = 1 , 
k=s7. m»2» n = 3©Sfc-h*t> ¥-^Pi©S 

r i j ©Mt£2i?»ofeist©&y£, 

Mj ©*ft*21?«ofcil|©3fe 

y *»» if % & 1 1 utt o u-ft-r « cfe a ttMMu i 
t, «/h9>d©aai«sBfS<oB«kJsiTi»:iM»-r*»i 

[0 0 2 S3 H5ft3S3 0tE.m©mii»^fi, AtsSfr, 
1, k = 7, m=2, n = 3©^a-K<t, =r-*M 
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©***© r i j omvuz-cm-okv^^t, mm 

Mi, > d 0a«*ffi«®BftttTI::««|-f« 

*1©«*j**3-K£. ?>I«It^Sfcfe©l2 

[qo2 6] n*«3 1 izettoattttficii. mm- 

ft#nt*9 b©Wi8Jfc®# Cd, k ; m, n ; r) 
3- Kli, d = 1, k = 7, m=-2, n = 3©«3- 

k*. ^-**i©»m*© r i j (Dmm^znm^m 
©*yi, **4n*»#H?ii<DK*rt<o ru ©« 
^ 2 m -3 fcW£o-& y i iMi o r-& 

mTI=*l«**Wl©B*lM.a-K4:. 7>JSffr«!!£ 
^P*fc»©* 2 ©S£gSx.3 - K t * C i * *# 

[0 0 2 7] Stftg 1 £«©«««, ««*2Bl: 
«©»#£, *5J=tfSI**3 1 icBftOftfttlttl::* 

^ri*. *-*jij©wI6i*»© mj ©«*&, mmi 
ommno ru ©flft£2-?«o/!:*©*yfit. £*> 

©fttSULa-- h\ ?>!«£«&©©» 
[002 8] 

[*i!ll©Sgft©&S] JSlTI=*»W©*iEfl!)»»*KW 
■f **»I»*©IBHI=»««!>fSW©#*«i &T© 

©*©»Blrtl=. S*^***©^ (flLHW **t 

L-?j^C©K«l±. Lfct©lcffl«t*C 
i*«*^*t©ifttfti>. 

3i=SHftr****a Bi©«n«i 2) t 

lif~AW«3- Kl*. d = i. k = 7. 
m-2, n-3©JMl3-Kfc, T-*W©S(*rt© 

»w©s*rt© r 1 j ©ams 2 ta-Dfc^®* y 
<mz> 

17PP.RJL, 32 

11 *0* 
10 001 



&*iM*o-e-ars£3**8U»*it, ft 

W>d»«ttK*»MftTC»llt*«1 ©St 

[0030] N**1 2izB«<!>*Mt>li. «ftf- 

Ifta -KfcLT#SLfcl»a.=--$ 
**tfffl«Hl#S, »#»5>J©ff*©ffi«l~#Ar*# 
H9©m*HIH*J»A«2 12) 

[0031] m&®2 3 iccMoKimsa, a*$^ 

(fliittf. b 1 oDsvumify k»* • »xm 1 
[0032] n%®2 Aizts&omsmmt. mm^m 

I*, «*5Vd©SH*£MHW-.&*l ©«#SU3-K 

«««3-K*ffl*3 3) t, 7V*«B*^**2© 
«*«A3-K*«tai-«*2©tttt¥a ■ 
3©**?>**3- F«tt«3 4) s^Hx-SCif 

[oo3 3] tt»«2 7i=tB«©«nactt. x&$h 
-*i=*»r**«i*« ^5©mps?i 1 

1) 4HI*. »f™^©»2-K!t d = 1. k 

rt© ri j ©flB^z-cti-Dfcwrojfeyi, »jft§*i<i> 
»*nw©**«© rij ©«ft*2-c«i-3t:i»©*y 

«/h^>d©il«*BrJg©a«£lTlcMiat- 1 
©«#**3-Kt, 7>MII^*fe»fli«z»I 

#»*3-Ktemr6cfc*««i:^*. 

[0 0 3 4] tt*«2Stze«©ftn8[tttt« 3f^©!l 

IX, EB 5 ©DSVtMtt e <y hlK^fi 1 1 2) mizMTi 

[0 0 3 5] *^©HH©M^O^T^^t 
ClTI=fc^rii, RW©flUK±. »£ttMS© 
f 1 -^© roj t r i j £D;S6u? {^f?©x— S"SI) 
(000011) ( ) tBftotS 

L, SE**4ifc*©ff#© roj t rij ©igy: (»* 
liJrlj) £ v " 0 0 0 1 0 0 1 0 0" ©J: 5 Ic, " " t? 

E«s or *f c t !~-r &o mTsc^f « 2 & xsm 3 1*. 
tri^s, 

[0038] 



(7) 
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01 010 

0011 010 100 

0010 010 000 
0001 000 100 

000011 000 100 100 
000010 000 100 000 
000001 010 100 100 
000000 010 100 000 

"110111 001 000 000 (next 010) 

00001000 000 100 100 100 

00000000 010 100 100 100 

if xxl then *G* = 000 

xxO then *o* = 101 



Sync &; Termination 
#01 000 000 001 (12 channei bits) 

#01 001 000 000 001 000 000 001 (24 channel bits) 

# = 0 not terminate case 

# = 1 terminate case 
Termination tabfa 

00 000 
0000 010 100 

"110111 001 000 OOO(nextOtO) : 
lien next channel bits are '030', 
convert '11 01 11' to '001 000 000' after 
using main table and termination table. 



[0 0 3 7] *2©«*t-?M*. *»=-Kil 
£ffj (1 1) frio (OOOOOO) K) , 

— $8 (1 1 0 1 1 1), (0000 1 GOO). (0 

ooooooo) £0:3— K) , fc«fct*. $-t£«Sc9& 
*T?|***i*SfcfteM»*3-K (t-*« (0 0) , 
(oo oq) ©3-K) s^-et>*. ^fcv c©*» 

[0 0 3 8] *fe, «2li, «*5>d=1, «7> 

cfc^i;:, " 0" *>" 1" KSMagStt*,. f£fr£*2f:: 

fciS, t<0flllff09#*f8«l=«fc-3r, " 0 0 0" ffc 
fit" 10 1" tfSf&il. *©^f *i4Mc*1i4*v*. 

*W©fW»Mfl> 1 ***;Hf -v 1 " 
T?****, */h7>d#^4fc»l=. 2fc?>yf-G>f ! - 
* ( 1 1 ) tt. *W ooo" «fr«>* 
mfM^TT^'^^^-y h#" o" -e»§3i^, 



>kifW&*i**5lw, *W 10 1" »=*tt**L 

[0 0 3 9] «2 0itft-r-^;KZ>*a[3- h'ttw** 

«n~ Kf*. i0«©4o (2"m = 2"2 = 4) J:W> 
fc!^3O(*0*. 001, o i ocds-3) t?$j£$n 
TW= ■*•«>«*. T-*5>J$HE»f i^.K i 

!$ <.1tWr-?)\>b LTJjtyaofcftfctt) . l 

[O0 4 0] *f=, «2<0*»t- ft'J^Vd 

(110111) *e>i~*6i=« 

< $*Saifit»H£ti. 0 10" 

c©-5*-*W*. »1" 00 1 OOO OOO'Cl 

HIMlt" 0 10" Cint?****. 2t*'V ( (1 
i) , (0 1), (ID) tf8*ai-***4x-5© 

T?„ * 0 * O IG * 0 *" I=*lft£;rt4. C 
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i:fc&. 

%mm®" i" omm* z tn^fci*©* y t , 

" 1" ©■*3ft«***fctt«») 

X— $S5<DWK (00000 1) li, "010 100 
1 0 0" ©»*H3W©**l=»J6Ur^438(«, 

®nm©" 1" ©*»(*, x— **rei*i«. 

flWSf 5*J T' It 3 T? ft ij , if *> 6 % 2 T?« o fc k # ©& 
y#1 («) T?-*LTl*«. 1W1^!CLT, jti&n- 
h^O%©x"-*#j©S8ft (0 0 0000) It. " 0 1 

0 ioo ooo" <»»-*&W©**(::#J£L-Ci>-6 

**, 1" a«M*. T-zmtatom* 

t & flMIHSd Tf I* 2 « tf ft y . if * & * 2 -3 fc i: ft 
[0 0 4 2] f L.T, *2-CI*. **«**r=4-Cft 

*fc*<D. a#mxa-K <«*?:>*W3-K) -e* 

fiSSflTH*. T fct>*u x 5 (00001000) 
I*, Wli" 000100 100100" C****!.. 
T— $ (00000000) (4, WIS" 010100 

1 oo i oo" i=St*4Jh.**3ttt**iTt%€. fc 

[0 0 4 3] Cfl&WJfcft i =40)B#*jl3-Kt»lt 
fcH8», «2 r=* 3 ifcy, «*9Vk*< 

4<D3-K*KI+*CiT?. «*9>k«7tf*C4: 

£©S£f~J«^3i:fc U , vxt A©3?5l1*#IK fc 
5c ttoT, f^7>kj8frb7tf*cit > c© 

- KOftt JjoTt— ?***Mrt"4«*tt, ft*tt* 
ftr = 3i:fcy. flbJ^i>d = 1 k = 8 „ A' 1 

of->JH)B*«©" 1" ©«BUr2T!*|ofcW©* 

■C*ofc*«»Sty**, «bt 1 ft*(.M*0-<*B-4:4 
*cfc?fc. 

[0045) * fc»«3 - KfcJOA. T , > d (DM 

= 8 . 1/ d fl&a«j**IRBl*tfl=*IR**u 

3 6l=x"-*M«>WlH*©" 1" ©«r2"e§iofcS# 
©*yir, {jft$ti«9fS»(0lXn«)" 1" ©«» 
»2-CflofeB|<04ky^ if* 6* 1 fc£lM*0T?fSJ- 
i:fc*,fc3fc. W£#l£*£ 
[0048] *LT, »2©j;?i;:, $1^- KK&jL 



i*o T«u*t r = 4 i 4 y , fM* 

=7 V d = 1 t?!*^ > k = 7 . W5> d (DitHA< 
WKH*t!t«l«**l. $&ICx---#?ti©«*S*3©" 
1" ©fl»fe2-Cf|-3fe«©*yi:, *«**t*»*» 

i" ©«»£ 2 n?«iofcg»(D* y if 

1 fc*lMi0T?W-£fc*£:>fc. 

[0 0 4 7] -WWC «*ft*ftr36<**I.Mi 

if. fcf-y h->7 h^©mi|X7™ (x-yvfc'-v f-©&« 
*«1 i£*j hftfc'if, 3E««M4«J:y*l»**fcl±**lc 
y? ht4Cti:i^x5-! Q6ctttttt4<B<&«. 

[0048] <EL. *1 t*2*tt«-r*i:» 
AftJtftrliZ-Cfc*©l=»L.T. * 2 r 
li4Ufe^ e lot, »1 «fcy«2©#A<C©t*£j!i<jg 
Uttf-eftS. bfrtfc^Cu I?J#IIT, /5a 
U-5/av««i:LTaa-r*J:3l=. «2©*&©C 

©trait, aio-tinctt^r**!*. &&=fc©t?iifc 

frofc («7lr*f iaiw. hx^-u-h 
tfs *1©*A, 1. 0 14/U WM©tMLt» 
fS2©il&. 1- 1 67/W hirfcorfcy, **1.a* 
# <ftotl'ftH) . **3-K©»©»!6<2 

[0049] iC%Tf±E«2«>«SlT-^l=J:'3-C 

co oso] fi*ott«-eis»!«**»A-r* 
> d at;«* ^ > k & h ^ * ? i=mt tf >v h 

>^jR5e**i-5. fE5W«#/^->i:Lr. ft^9>k 
H (i 2^v*;nf^ h) T»ft*. 

"#0 1 000 000 00 1" 

tf, " o" 1" ©if*»b^tSS$*t§ 0 " #" © 

o" K3^^*;utff hg*^b, P!$Hi 

#/<^->i:Ur. k = 8iW9Tffla-~'?§/^ 
~> (« 2 ICl*»3&£*lT LM*^3- K©/<* -» 
S5£ tfc*?*." 1" i" 1" ©Ml-, " 0" A< 
3 filSMR L T**. fc a - © PM9ff ^ - V<D*SW> 
^**^e>V h(*" 1" fc^tlTl^^ ^2©«T- 
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00 000 
0000 010 100 

tfc*. fcJJWBf— :?;uj&<&»::&£©lts f~*S9i 
*F#BW©*t<W**U-3 CTa = 2"2 = 4} «fcy**fc 

[0 0 5 2] *2T?tt, ft** i « 1 Cfctt 

«M3 - KWI*-* 91 t »*ffiM©StO«ttt 3 o-c* 

l=fcl+S#»=i- K©?-* J9*ff#HJflffl»©** 3 

3 fcfclt tftfea- K©T-**Ji»*HW©#©»f* 
SOfeU, *©3£lO#«*lM.a-r-KT!, 4oA<» 

©*#, HUfflTf-^ttSFKift*. «*« i =»4l= 

L4<T lot, Wllffl^--? 
;U±, 1=10 {00) ffltti, i=2©i#©(0 

y, (oo) it. ooo" ic***+L, x 
(oooo) it, ^* 010100" irKHtdFti 

"#01 ooo ooo 001 ooo ooo 001" 
©J: Sic. k = 8 (9T) ©/<5t-v*2|lHyatC ffl-*--SC4:*^it4:<t«. f-LT, 2 4 *#»©**. 
C©J:3l::+Si:. m*iii*£j:yitJEicft 

"#01 001 000 OOO 001 000 000 001" 



i. ZiMZJuV, H««**#A-#-«lc»L» ir©tti? 

©t-$ « c fctf-tf * & < 4-* (nam 

*©***tf ©##*»* *#* c J: < * «} 

[oo S3] MJMHM*-:/©ftttJRtf? h" #" 

^•x.6#tfc, i***4<tf9 kb©" #" it. 

tit roj k*h&, zot&ctiZtkoT. =f-7fr 

■Cfc* 1 2«»H ( 1 2 9=-V*;Hfv h) £ LTWBL 

k = 8 (9T) «tff«-Ct*ltfjSl^©-e. 12Sf 
HfeLttf fch-fifW ~ > C ©«M= t f**l « = 

fcfcfc*. **.tfl S 

"#01 000 000 001 0 1 0" 
"#0 1 000 000 00 1 00 1" 
©*5I-.. 2ay©Bffl*#tff*Ci:4<-C#*. * 



©±31=. " 3T-9T-9T- imnm*t<*->k 

L. 2BJi«f4k = 8 <9T) ©/<^->©««fc, 
(T) U 

<=§3> 

17PP. RML. 52 
i=1 Sain table: 



[0 0 5 6] 





»# 


00 


101 


01 


100 


10 


001 


11 


000 



i=Z substitute 
0000 
0001 
1000 
1001 

i=3 substitution tab!' 
111111 00: 



table A. (limits d to 1) 

100 010 

101 010 

000 010 

001 010 
3, (limits k to 8} 
010 010 



111110 001 010 010 

011110 101 010 010 

011111 100 010 010 

<=4 substitution table 0. (limits R8TR to 6) 
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00010001 100 010 010 010 

chan —0 10010001 100 000 010 010 

chan —1 10010001 000 010 010 010 
r=4 substitution tabfe D. (fiusits k to 7) 

chan 010 11100000 000 001 010 010 

chan 010 11100010 100 001 010 010 

chan 010 11100001 001 010 010 010 

chan 010 11100011 101 010 010 010 



Sync 

data: xl Ox 

oh. : xxO 100 000 000 lOx (12oharei8f bits) 
data: x 1. ,0x 

ch. : xxO 100 000 000 100 000 000 lOx (24channei bits) 
Termination : 

add data bits '01' or '11' at begin, 
and '00' or '01' at the erst 



[0057] » 3 I*. ft'i>5>d == 1 . i*-?Vk = 7 
W*ft i = 1 (CjSUr*«3- K*4 0 <2*a = 2" 
2 a 4)»of*jt£LTl^. tUt>*>. *3"ett» MX 
ft I =1 <35«*^> <f >T-^/Ui S*U ftlXJt 1 tf* 

2&.±om*it. a. k**«ii-r$fc»«>«#iM.3 

-K©T-:*JI/fcttoTl**. ! =2®f™ 

at?I*. > d « 1 fcHWW ftft*** ^ - K 
jW!2fcS*iTJsy» i =3©-r-^BT*li. 
k S 8 * * f =«H* 5« ft a - K * HT ft 

y. *?>i-, i =4<dt— ^ucatft-f— ^D-et*. 
d = 1 o>m**im*i>m***.3- k (t- 

— F (-f-^D) iaWlttSJrCH*. «3T»tt. 8 

[00 5 8] *3(*. 
R/h^ >&■*!**.:□ - K»oTt^ 

(DT?» fcfttf, (0001 O00O It Sf 

1OO01O01001G" lcS#8|jt6iK-S, 

*fc„ -r-^PJ (1 0 0 1 0 0 0 1) It -t<?)l£fj<?># 
^Hflt#filLr, **t!T 0" fr" 1" jW=J:oT« 
taftrj-KjWMteJK. " o" Uh\t, " 10000 
oo!ooio"i;. " V§ fctt " 0000100 
10010" ic, *h.*H*l*S*i.*. cnCck-sr, 

CO 0 5 9] S3!*, ^-~$tS»JC&£*(*I© rij 

a>s*wa> Mi <oflst*2-e«iofcii«){jty**. £**> 

•DtM, fllfttf. x-**!©** (1 0 0 0) ft " 
0000 10* ©^SlijtM^LX't^-S*^ 



O f1j aMklt f-^WTJtt1fl ttfft) . #(6TT 
«»-t»K«TJI±1* (**) TJ*y. ±f*&*2-C«o 

fc£#<os*y*<i («*«) -e-StLrt^. PKiit t 

— * SUfOMIft (111111) !±" 0 0 0 0 1 0 0 1 
0" ©ff^WJHtafSLTl****. th^tim" 1" fl> 

y#o mm t-&LTi»«. 

[0 0 6 0] ft 31*. ft*tt»:ft'C**r*4 

©=1- KEfclvc, »*7> k - ? •Sfcfe©!: 

*ft*3~ toftttotHMNW 

•«*4i. **i*<. " 010" 

ffSih.*. fliftif, x-$ (1 1100000) it 1 

WKD^H*<" 0 10" TffcKI*. 00000 

101001 0" (~;*^$jh., -r— $ (1 1 10001 

0) It ttlSftW 0 10" «r*»" 

100001010010" I::****!.*. 

[OOS 1 ] El±i:yi3«)f~ ^birSUT. RIL8 

fc. *»3--Ki3J:tf, t~^UA ($tj**i=2) , 
x-?*B (i -3) tJBHiCi*. Ri±??#£#Sfc 
= <D«*lt «MSr = 3t?j: 

y s «/{v^>d-ii?iix^>k-8, frof-*?!© 
1" «fl*«2i;aofc*o*tjt. *&$ 

[0 0 8 3] *fc**a--h\ f-^AJktff-?^ 

Bi=ioftt\ &*?>d<D-tm*vmt&w*&x.3- 
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r = 4i)Sy, «/h^>d = 1 T-** : 7>k = 8, fro 

*»3i|i«##SJ8rt>»*rta>" 1"CD«&2T?SSo 
&\ «T-^f-^.iT -Set r £ -S. &fccf£i§$n?!*, 

[0 0 6 4] fit, aa©*9r=. »«a-K, t-- 

7l=Hfltt*«#»*a-K (f-^D) IS^Tl 

1 Ust:*:!? > k == 7 , frO«;jv5 > d ©iI$S#-imSs3 ;£ 
■CI=*«RS*i. 4 6l=-r-*«fl)S*rtffl" 1" ©lift 

©" 1" »«t2T'lofc^M«, iffcb* 1 & 
*tM*0-CB-i:)tC*J:aa. »#tf8±t*c:i:6<t? 

[Doss] ±12^3 ^mm-T-^^mm txm& $ 

[0 0 6 6] *t L"C, nUMtt*/ — >*sSi: < SWS 

> (#*Ka» aura© 3 *3l=*oT*a 
hi*, BTtSt £31::, t'-S iff htJWHf f b 

rocs?] anmroaevh i*. 

"PUT, Jfcsi©1 iff HiflMf-^BtL, tLOZ 

evha*Bj(ifli#*sis-r4fcftt nj fcu =*. 

" x»0 100 000 000 1 
Oi^olZ, k = 8 (9T) <D/^->$-2[iS*iySf/< 

Mft©?v*;H?f hJIIC BrSOIBfRU, DSVfftftf 
[0 0 7 2] gp*>, «ft-r-?/u&«, x-*5<f©3S*ft 



e->- h) ©x-^ii (x D it, n h (3 iff h) 

[0 0 6 8] *fc*»<J53lff b (»•*«) I*. Smf! 
Cf-fBC6l»T, ir.e«;F (2t?f H HftUM 
■C. iff H*H»«*««5E-r*fc»l= 

roj a, *«)2e-i/ hgt-ws^-^Ki-rs, * 

LT, Z&2 tf <y hO-r-^H^ggft-r-^HiSlcJ: 

y»*B c***;nf f h) km***, m 

Iff h (2fcff H (O^-^B (Ox) Si, ntff h 

uevb) G>?~$m" i o x- fc*«i$^s, 

[00 69] fc*7> 

*#*«MHI/<*-->l*. *!=*■*-* 3*1 2«H»K 
• 1 2^¥*;nff h) 

" xxO 100 000 000 1 O X " 

" x- ©«i*«aiT-^t=tt#-rs. ±©i stm 

©tpt!*, 2 (=5fesS©1 Eff K+HI&CD1 iff b) t 

fc«. *3***;Ufcff KBtt. «/J>9>*^*fc» 
t" 0" aWS***.*. W4***;HfvhB**&, R 

*. *fc*>v 1" t- 1" ©w=, " o" jtxeaxtt 

LTtt£. 

[0 0 7 0] 6l±Jrtel^ri*. P5»«#/«4r-^t«H 
T?fe§123f^|S (1 2T^*^tff h) tLTKWL 

k«8 (9T) A<^«T#*lliAL><OT. 12f» 

" xxO 100 000 000 100 1 0 x " 
©J:^ftKJ««^ft*c:i:tf-T?**. *fc, 21W 

00 000 000 lOx" 

1" 2X J «ofcBf©^y^, if%^t,1*4 

tMioi?(ai-fc**<fc5<f**»»IS<#or^*B», ± 
1" , fe^i^f* r?^s«j 0" ©&SV»Sf-y 

btrwxt&zkit. f-$e-y mrtt. rsfe t 
*ft^tf d) ©, r*s|gj Ji^tf (o) cd, f-H-F 
hmmm if f k a-t 4:i»KM. 

[00 7 3] fctxli, *2l=fcUT, f~«Itl, 
3tf KA< (0 0 1) t«txfcW!Hc:, *0>&?>\Zi3l\T 

vsmmeybt#ti*><Dkt%b* T-Ztt. (oo 
1-x) (xiii hi?, roj xi* ri j ) i/«t 
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0010 010 000 

©*iia«m?4u n j ^^xiii*. 

00!! 010 100 

©*tM*fTfr*l*. *H*SJl|«NRZHtLT\ 

mmm is^mm 

0010 010 000 011111 

0011 010 100 011000 

i*y, U^)U$#?ii©M©3 e-v hiMSSKElSL 
Ti^. ZOZtit. DSVffflfcf-y hx(D, ( 1 3 <k 

(0) $«8t-&=£i-£o-c, T-*«ni=fit>r 

[0 0 7 4] DSVtt*l=££ftft^#*.«£, 
$|ft© 1 f'V h TfDSVtlW £fr 3 k I* -5 C £ (*, 9 s -v * 

n = 2/3) «ty. 1. 6 h^OSVKB^^ 

(1-7) J>-fMzt$l*TWIffi®%ft3tzlt>lZlZ, 

ftotL*3. *»+*ltt, ***©*?!::. 
|*n?0SV»«»*ff5Cfe» «»J:<DSV«»Sf55Ct 

Co o 7 s] B 1 £#fSLT, ««M(=««XII 
*J|<D3Wfi©»»*aB*#f«Lft4«6ttWr*. = © 

sg*©»tt-ci*, t— fraw, «2ctot, 

* (d, k ; m, n ; r) = (1, 7:2, 3 : 4) 1= 

[0 0 7 6 ] H 1 £ 5 l=. 1 it. DSVM 

»fcf* f-i?** ru aautt roj £fc*L. AA£ 

• jf A»1 i . OSWnttv htm AZnt~?~~$ 

*<r 1 

[ o o 7 7 1 m z it, mmm e v h»s • was 1 i 

©ffla*KW*-*Bn?**. DSV«#pe-y KDftJtAtf 

itAi*. T-*s>jrt©e*©iw«s#i::m*hr*. H2 

fc^td^!-, A***tfc*-*«©3*. *r0ATA1 
£DATA2©fflfcDSV*!l»lf? h SSfAf *fc*l=. DSVt* 
•V h • ifct^Aiffil 1 l±. DATA1*-C(D«J|BSV*tfJH- 
•£„ DSVflttt. DATA1 ^-V+A-fcfv hfllcfcJftU S 
fctU^Uflf-iH: (NRZMfc) Lfc«-U"</b£. U^UH 

(1) S r-t- 1 j , u^ul (o) f r— i j tLX, 



*0)K!B!DATA2IC tr * KIBDSVtfff* £ ft * . fclc. OA 
TA1iWrA20lHI=jf AS*i4DSV«»t?* hxliL 
T„ OATAK DSV«»e>» hx 1 . £J:tflMTA2|::J:«DSV 
®mMm< r-if nj lci£^<<fc3£«*;**-f*. 
[0 0 7 8] DSVtWttf? hx 1 £ (1) icibm-* 
i, 0ATA1fl!>*©EIHnATA2OU"<;U«H*l4KI£*tt, * 
fc, (O) l=lBM-*i» DATA10>«|©KMDATA2(0U'< 

©ftx-^U*}©**!*, x-* *©***© r i j © 

mmt> **z*ii>w*mm®m*Pio> nj ©« 

*. 2Tf*ofcB»<0*y*». if* 6* 1 fc4lM*0U- 

(1) f^Af-SCifi, t4*>%. «***i4»*gS 
1" $lfAt§Cifcft§ crft*>* fS«Sj * 

[0 0 7 9] Z:©Ji?tLT« @2©DSV^tf *> bx 
l*«a«Lfc6» *KBfje©f f -4'll!HS*J3L^T:. DATA 
2iDATA3©Mt, DSVlffltfv h x 2^iAL, n«l=D 
SVWW^ffd. <Cfcf-©4#©aiW»SV«tt, DATA1 , x 

1, %LTdMhU£X(?)±X®b$ i mbt&« 
[0080] C©J:ai-. fefe*i:«iT-J?Jrtl:, DS 

I o o s 1 3 SS 3 ii, £H« 1 2 ©«««« «r^o 

2, S'h?>a«ttn3-K*ffi«3 3. ?>««in4t 

*a-P*Hi»3 4. fej:tf^r©*»«3 5-ma 
3 6-4tffl* , <-*J:3l=***iT^*. =©i*^7 
hUvX^S 11*. «-»A<-t©»«*tT 7 ©!=«.*<£ t* 

[0 0 8 2] ftA£f!Xtt3 2i*, x-*©^^ i * 
V^^Uf ^-3 6tm*-f *J:a(=<f*4tT 

©a«*«»t **ffl©3 - k (H 2 ©»*, die 
11D) ^SLfci*. *©»*«s*-r*tti«# 

( i = 3) 3 2 l-if.^jT *fc^>fi 

«HH«3-KaWitt3 4tt, S2Uli«A7>f«« 
t*#ffl©3-K (*2©ii*. (O000100 
O) . *fctt, (OOOOOOOO) ) gmmLfct 

*©»*ft**i-ttta«* (i =4) 
»3 2i=a*r*. 

[0 0 8 3] vaM*M«a- KKWJII3 3W y 
»ffl©a - K6t»ffl k =» . 
«3 - K*ffi$ 341-^y, *ffl©n- h*6<tt£fi S^fc 

(is *©*B*ft£**«LT^$#&tf*S*<. ft'h^V 
a«*JPR=i - K»tiJ«S3 3*fcl*5>«*IH!t«a - K 
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*ft«**P3 2tt. *%5**Jfe**T»3(tft*ft3e-f 
[0084] **fl85-1»l36-4lt. ft***. 

S?3 5- 1 M3 B-4tt. AAishfeT 8 -*****" 
[0 0 8SJ Jttfe, cro^ii^ai zi*. iat^t 

*4,<D4«Dtf, l»$3 5-~ i tLX\t. W«i=4 

I*. **»**r*T?©»A«ffl**ii4C:i:Ca«. 
[0 0 8 6] ^Jl/f^HctJ-Sett, ^5^1193 2 
<fc U tlMft£4i«ttXJl i £#.§3 3 5 - i tf* 

[0 0 8 71 SfeftlWttftO* •< 5 V^tt. $Y5> 
?SI«1 4^bM*W^«'f5^Mt(SI!(liUT 

[0 0 8 9] MOt. ->7hU»^3 1 «ty, 
»3 6-17&S3 5-4. $&»l3&gg3 2. 

[0 0 9 0] fc*ft#*»3 2tt, 2 l=ip« 

T. i ***U ^&*£& (fc*ft i ) 

*v;u?-^U^-9-3 6lcasAt-5o 
[009 1] >*««<«3 - Kttffi« 3 3 It. & 

3- K ($2©ig, -r-* (110 11 
1) £. ft 4 0 1 o" 

[0 0 9 2] *fc?>ft*|IWI«a-K*ffl»3 4l4. 
« 2 ?;U0>4><D, 8^7>^«It* 

x.=i-F (a 2©**. t-* (ooooiooo) & 
*tf (oooooooo) ) $rt*urfey. c©» 

fcfflLfct*. fc*ft i =4©affl«*£fc*ft«£» 

[0093] 3 2 tt. Bfry >att«flft=i 



fcJf&Ktt, *©£ #9!©*3*ft£*iJ£L-CUfc£ LT 

«i*«R*t\ vawtwaa - mm» 3 

3 Ottffl i (»2©«i<D**, i = 

3) JW7b^*3 6i;aMi ( 

S«3 2li. ?>JttMM{R:i-Ktttil*3 4A>f>^*: 

>ft«j«H«3- KtttB»3 4©«ail::HJ61'4ftJllft 
i mz<D®<l>M%* i =4) fM»*;fU**3 6U: 

[0094] -©Cttt, ««, &*lij03 3. 3 4 ic 
fettSHfltft®*!****, H3e»3 2l=j3lt*»*ft 
«fcofc*SI=tt. *#i>#©»*ft* 
»*ttft«*fti L T*R**itf .fcnc i a. 

[0 0 9 5] H4I*. ft]|lJM&*3 2. «/h5>Stt* 
tl«=i-K*«*3 3, Atf5VftMIR*l*3-Kl*ttti 
«P3 4(D»ff(DJl#fli*BiWLr^*. 

[0 0 9 6] 5VfttfHM«3-K8tfi«3 4tt. &2 

i;S!tf-?A'ffl> (ooooiooo) gitf (oo 

0 GO 000) ro3£*S&#£f#%. A73$ttfc8if «^ h 
©x— C*ti:-«t*»As ^mSi -*4©«ffl 

[0097] s/j^>a««iiB=i~Ktfettitf3 3tt. m 

2!:,Ttf-^©, (110 111) tWW 

0 1 0" AA$*ifc6 fcf-y hffl-r™ 

(110111) t»*y, ^©^©3£r-§if§ 

**, " 0 10" ftjfcft i = 3 

«jfeft«SB3 2i=ajAt«. 3 mm* 01 
0" T-**amo> i r-*mT!*#tii h (0 
1) . (ooi) Xtt (00000) biz*, ft-jt* 

(1 1 0 1 1 1 ) + (01/001/00000) ©a? 

Aft 3*1*: 6 If y h©T*-*tjDJfC. 

tfCti&flOt^r^ir-Scr*** ((1101110 
1 ) , (110 1110 0 1) (1101110 
0000) ©t^4t3&»1?****) . ^Xft i = 3 0tlt 

^A-©jtfta - \?mm l r u y . a a *<tfc e t* v h 

0f--W^ (0000 1 1), (0000 1 0), 
(0 0 000 1) , fe^t^tt (0 0 00 0 0) ©tiTtl 

A*W:4lf*;h(Df-?A<(00 1 1), (0 0 1 

o) . (good ©ivf jfrfrK-grt 
f!3^SS3 2i*, »3R«i=2t«*1-*. *&I^A*$ 
ttfc2 tfv h©X-^A< (11), (10), (01) 
©lvtfhiM=-ar***. }<33R«^®3 2tt, 
ft i = 1 

[0 0 8 9] AA**tfc-r— 5»^«>ltt (0 



(14) 



nmW- 1 1 -348 1 54 



000 1 0) -efcofcit, ttXfttt£tt3 2li. fc* 
ft i =3tm%*t>» Lri>L£A<S>, ift»©6fcfv M= 
jffl?LT» £&ir.$fe©5 fcf-y ha< (0 0) i?&ofc<fc#, 
5 >ftSf«*H*3 - KttmaK 3 4 1= * oT (0000 1 
ooo) #9*ft i =4i«*W, c© 

*3>Wfc 9 K8WHR3 4^C,<Dia* 

MUCH I -4 £&3?£jft,& 0 
[o 1 00] cro^-SCLT. i2fflf-^l:fto 

■c, s if* hi, &s&8#©tt*a 

ll3t-nffiLX. ±X0 (1) £ (o) fr&ftt 

x-* «©**«#»£ **im*. 

^TJI 1 e-y h(»f-$J#Ilt, £T© (1) t 
(0) 36* &tt*T— 

[0 10 1] ft*ft*f£83 2f±, C<0*5l=Lr** 
[0 10 2] ft*, »*ft«S»3 2-Ctt. H4iC^f 

Wiiat, ftMO'J^l^i^. 1=1. I- 
2, 1=3. i«4fl)W#T?tt***«J6-r*J:3l=L 

" 101 010 101 010 101 

[0 10 8] ECJc^KLT^&hfc***, mn.it 

vacant:, f-fljua^fiftf *«*t<t*©-c t c 
©#*HWl*, 

r 1 1 o oil ooi 100 110 01 u 

5fce»*MIM!*, St«*SETf©E»lf±ll»(=li. 17 

[0 10 7] fw«2!:*ti7i;, S'l^vffl&iy 
aL**** 4«*iM.a- K (110111) 

" 001 000 000 010 001 

t y , >©* y fi L «qtttr*©*<ffutsti 

**S*T?©E«S£B*i::. x5-tffB 
^Lliv^-v^yfcfrJvS-il-JS*. c 
©«****»* l^fe***** ft^-3>fe*T/ft7<-7 

[0 10 8] J&UtfcfcHTI*, t«I1T-S2*fi^ 

&$. c©**. B3©kpkbi zow^ymnmm 

a-K»{H8?3 3l=li, a3l=&tf«tt*ft l =4©-r 

ttffi»3 4(Cli. *3Cfclt*tt**i =2©x-7;w 
A, MSi=3©f~^B, &tffc*ft i =4©-T 

[0 1 0 9] fcC^T?, I5 2at/«3|cfc(t$. =f-$ 



[0 10 3] *!MJ3 5--175£3 6-4tt. faf 

ft, &#*ft i izittztiT—^JU (»3S- 1 

fi, i = 1©f— IM3 5~-2tt, i ~ 2 ©t- 
-?A». Sfcift*3 6-3tt, S =3©-f-:?A>, 
3 5-414. I =4©x~^)W £*LTfcy, 

f e?Kof-jii3x i e^hosttiiL. *© 

[0 10 4] 7/i.f^W*3 6lt ttXft*l£tt3 2 

«fc u«t***ifeft*ft i t««-r*t»*3 e - i j: y 

[0 10 5] CCTflHAtf. «2CSl»T. = 

3©**^©awsL*Mn**»*»*:3-K d 

1011 1) A<#«L&l^«3fc*S. C©i#T-$ 

(110 1110 1110 1110 1) 
#A#£;H<&i:, -?©Kft»aii. t-5t (11) (o 
1 ) (11) (oi) -omizfrfoh. 

0 10 10 1 0 10" 
tit, 

(110 1110 1110 1110 1) 
b^0*r~$mft?%> **}©x-* (110 1110 

i) *<. r ( 1 1 o i i D +" o i o" j 
©-cc*a**ft**i. 

" 00 1 000 000 0 1 0 " 

htt*. $ &(=*©T-tS( (11011101)^ 
r d 1 o i 1 1 ) +" o i o" j icttsf *©-e«* 

" 00 1 000 000 010 " 

ift*. HA. 

000 000 010 ..." 

1 = 111 * 0 * 

1 0 0 0 1 

0 1 0 10 

i — 1 11 # 0 * 

10 0 10 

0 1 0 0 1 

«©«*© ru ©««, *;ti**t2-e«ofcB*©jft 

[0 110] jfci=. *£Wl::ft«afl&:*©£tt©Kft 
£BBS t»NU«#&H9)-r«. ^©«H©P^-t?i*, 

"Iieft^ (d, k ; m, n ; r) = (1, 7 ; 2, 
3:4) tf. »2$ffl^TT-^?'Jt*ai*tt*. 
[0 111] OflttBl 0 01*, BBSC^Jcai-. s 



f#H¥ 1 1 -346 1 54 



a»*yffia**ir*fcflni, *fc!*. mmm&&'*m 
vtntie? i-asu x<dt- *dsv»«p 

fcf-y h*«51 1 2£$i;it&„ M'*>77 1 1 31*. DSV 

wmev mm-t 1 2 * & a* **ifc* y t/vp-* 
[0112] 1 n±, H6i=*+J:3i=, mm 

»J:9fia£SH-C*fc«^ *fctt, E»tt*J:y*£ 
**ifc«**2Htt4a>/<U- hSf 1 2 1 £«* 
3» 3>/<U-K*1 2 1 !*£fc. AAi*ifc**WR 

NRZl»*Ht *4. «Xft«3e»l 22 

f*. 3>/<U-h»1 2 1 l=*yxi?4tMfc$tifcfll# 

K&ttilS 12 3U. X3 >,•■? f-9121 j-. y 
A* JW:fv^ JHb$*lfeff«* fc. 

«ww-*fcai=**. p»*t.fc»ffl«)3- k iS2»* o 

oioooooo") Soffit. *nlc«£f 

?V*«I(i*l«3- KttlflW 1 2 41*, 3>/<U-K* 

1 2 1 J:yAa*:h,fc«**&. **5>*«*f«fc 

2(75" 000 1 00 1 
00100", " 01010010010 0") $ttta 

£*1 2 2I=JS4. 
[0 113] j£*&«1 2 6-17S351 2 5-4!*, n 

SEai-^T-^ (auto**, i = i j5M4<dt— y 

JUT*. 36-1M35-4 1 9! 

$1M 2 6tt„ 26-1M1 26-4©tti 

ticoivfnfrit, 1 2Z0wg.mm=.®& 

[0114] %f=B6ottflwi 1 1 ©mwconrui 
mts, &mm£. ys&£*iT*fc«#. &*im*ie® 

^«=Jr. yifft-SftfeflWl*. 3>/<U- h®1 2 1 ICA 
23S*V 3>^U-h$*i§,, 3>/<U-h»1 2 1 <£ 

ytti*s*ifcffl*i, ^NR2i^# {" 1" atx v s?** 

©f5^mt<foT. 1 2 2 

C*1 2 2©|ijf« i*^^^U<7+H 2 

[0 1163 3»<U-|-S1 2 Ifr&ttJfcSftfrri? 

$ jhmimm*? - K«aj» 1 2 3t*,A 

ft*? V3l«*lf83 - Kfc*» 1 2 3!*. * 



BW*«#iM.3--K (*20i§i&. ft*H" 0 0 1 

ooo ooo" £f&&*-§3g#) ^rtitLTfey. ci 

00 1 0 0 0 0 0 0 noi100*f| 
&Lfc£#. ftXfti = 3 1 

ftfef/^ Mimty >ftW«*W«a - KttW* 1 2 4 
l=*AA**i4. 5>Wllia-K««li»1 2 4 
I*. S2f^-r. *»t— ^©«t»©. ft*5>* ! 3 1 * 
«#tM.3-K C«2<D**. ff*Bfl" 000 1 0 

0 1 0 0 1 0 0". fS&lf* 010 100 100 
10 0" ) trtHL-Cfey. C<Dj»«»^— ^«#Ji 
It. ft*7>***«*»il=i-K*lftfflLfei:t. 
MDCdft f -40«W«*tttft«M:ft1 2 attest 

[0 117] A***ifcSSH^©*ii^fflai=o^T* 

B 7 3 left*, ffcfcfc. 
WHta-KWMn 2 4 1*. «2i:«tf-^ 
0. " 0 0 0 1 0 0 1 0 0 1 0 0", &-SIM*" 0 

1 0 1 0 0 1 0 0 10 0" A 

[0 118] »/J^^«««IBa- K*ttlWl 2 3 1*. 
«2t=.*t"f— " 001000 000" <TM 

®.mm%m. A***ifc 1 2 e<y k<o«f4»hm 

" 00 1 000 000 noHOO* c-t 

2f=aiA-r*. ftfe. w*#«««ici*#ic^*tv 

#©^S§(*. "001000 000 010" ifto 

[0 119] *f;»*««S«1 2 2i*. »2|=^ifi 

1 2 tf h^ff " 000 1 00 1 0 

0", " 000 100 000 not 100", " 0 
1 0 1 0 0 1 0 0", fe-SlM*" 01 0 1 00 00 

0 no t 1 0 0" ©ivftlfrfc-a****. 

1 «3fcflje-r4. C4il=*S§TI4*6JfiCLM|*, AA$ 
4lfc6 t*V KXE*9 tfv h-GJfc^SPii&f. "010 1 
00", " 010 000 no t 1 00" , fe$t^ 

I*" ooo ioo" Oiuttiif'iz-Srfittt. mm 
2 2 1*. »«fti=2i«Sti. S&lrc 

Pl^, " 0 0 0", " 101", " 001", &-SL> 
{*" 0 10" ©lvt 5 tiAM=~-^f'4i:#i~. 
»1 2 2!*. fi«i=U-HlStS, 
[0 12 0] ^-Sftelp 12 2, JS't : 5>}i^ 



(16) 



*§iB¥ 1 1-3 46 1 54 



mm^- mmm 123. >««h*i«3- km 

i =1, i =2, i -3, i =4©lft#T?fT?£3 

[0 12 1] *©*2?lV#frt>. i = 1 . f 

= 2, i =3, i =4 (0flHrctt£ ITU-3 fcig# x A 

AShfe********!*, " 00 0 100 1 00 
1 0 0" -Cfeofcit. $m«*«g§!51 2 2KJ51VC, 

LTlKi, i =» 1 *«tM*, *j5**i =2, £ 

T, ^ftf'ftflfcSftfcft****^©*©*** 

[0 1 2 2] jS&&8?1 2 S- 1 75IE1 2 5-403 5 
fl*.l*»fcft«1 2 5-1 fztt. TKUX" 10 
<&4> 

*«*T-^ (1 , 7 ; 2, 3;4 
8*BM 8if- 
1=1 101 11 



1" J3«fcir 0 0 0" [Cx-* (1 1) *«, 7 KUX" 

001" (1 o) -eurr kux" 0 1 

0" cf-$ cod *«, *;h.*;h*#&*;h.'t!>$. 

BIT, ** 125-2 fsS 125-4 jtftir 
ttrfeM. **;**tfc3x i lf y KDtWBJfl*, 2x 

CO 1 2 3] 2 6!t 1 2 5 

-1BI125 - 4 £ y «t***t,fe7-* ©ivf** 
8l*ft*<l£ffi1 2 2©»J6ftWS«ill-»l£U-ca 

[0 12 4] S2©j»*»^-^U**^Jfc. *©«4 
©£?t&£> 
[0 12 53 



00=) 



010 



01 



i=2 010 100 0011 

010 000 (not 100) 0010 

000 100 0001 

l~3 000 100 100 000011 

000 100 000 (not 100) 000010 
010 300 100 000001 
010 100 000 (not: 100) 000000 

i~3 : Prohibit Repeated Minimum Transition Run length 

001 000 000 (not 100) 110111 
i=4 : limits k to ? 

000 100 100 100 00001000 

010 100 100 100 00000000 



[0 12 6] B8(D7P-f-1f- h£#3§LT, 

DSVtffttf? hP&S^I 1 2©»flsl=Ol>T»Wt*. D 

fey, xf-^sit^t, mi i 1 «t y 

$*©tf? hj!i<AA**l*£, *©***^>M-*. X 
f^sat^T, H*Wilif7 r-&# 

*©*-*MPlTM;m>£«£*ftfc*<i\ X-r-y^S 

**/<?7r 1 1 3(cffi*S*i-6. c*il~»LT, x^ 
y*S2|::j3lvt. rVf«©7=— «f!B!fi-e*4t«SSih. 
fcilit. *©fc?>y M*DSV*«(fc?>y r-T?***>b, Xr 
?:/s 3 co*»*x** z<z>M& 
\zit. f;<Di£v Mi/<->7r 1 1 3 Kg-frS;^ *H 



[0 1 27) XT--y^S4f^^ ^©x— 

t^-c, ±xa>f-~9 \zni-4>mmtsmj Ltzfrm^&w 
i*, xf»^sitiy, t-^ctwi©^^* y s t* 

fT£*l-&. Xfv^SBtfcW, £-t©T-2£ffiiI 
Uf=*«£**lfc*a, 81*1**7 
[0 12 8] glJ:©Jc5i=UT. DSVIfWec; h*£* 
1 i 2«fcyffia*;h.*-7*-**&l*,, DSV«»lf-y htf 
m&H*i*Zb\zH;*, c©x™^li, a'7?7 1 1 3 

[0 12 9] IM±fc&lATte. «^ai 0 0(C«52ffl 
Wf—?i\, (*4©j£*E*7— SJSL^fc«*l= 
O^TfftfSLfctf. *3©*!*7— («BI=»fa 



(1?) 



*HW 1 1 -346 1 54 



<!)jm&mfi1r&zk&v%&* ca>«i&\ Wecom* 

«IMIfll3-K*flJ»l 2 4!:!t *3f=£ft«ft!lCJt 

i =4©f— :?JUD& ■S-S.jHlt&l^ 
[0 130] 
<«5> 

aaeftf 1 -^ u. 7 : 2, 3 : d 

r=l Msls table: 



100 
ooi 
000 



11 



r=2 substitution table A. (Halts d to 1) 

100 010 0000 

101 010 0001 

000 010 1000 

001 010 1001 

r=3 substitution table B.(i lilts k to 8) 

000 010 010 111111 

001 010 010 111110 
101 010 010 011110 

100 oio oio oum 

r*4 substitution table C. (Halts RffiR to 6) 

100 010 010 010 00O10001 

100 000 010 010 10010001 

000 010 010 010 10010001 
r=4 sabstitutioa table B. (Halts k to 7) 

000 001 010 010 11100000 

100 OOI 010 010 11100010 

001 010 010 010 11100001 

101 01.0 010 010 11100000 

[01 3 1] ic%tf, ?~*\zmmm* cs y nc> 

"#01 00 1 000 000 001 
*St*TS. " #" I*, fflJW«*©lfAI=.fcyB«JSiv 

LX n y , S« 6*ifci*-ji W * SEftf— ^K=tt 

-oxmMLtzmiz, *»T-^;u*ffl^-c»**-e-fc« 
" #" =" 1 " 

" #" as" 0" 

it, " #" =" 1 " £, ffiL^l^^tl*, " #" = tt 

o" *. nmff4»ft]e«2 1 1 ttii*-r*. 

8?§g2 i 1 it, IMi 2^b, r.©" #" ©teAA 
saitst. c*i*isiJiiMi*©sisa«f?» n=w,\-r*. 



««iit«Bliiooi:out, isilio^f 

**. S2iC*oT, W«ft^# (d, k ; m, n ; r ) 
= (1, 7 ; 2, 3;4} *fc««$*T.« 

[01321 m*a>!m-cnnm**i$*ti*.mm*. 
Mzn^xit* b e * 5 DSY«»e? ha* 
• is asm i omtufi, mmmw^i&mz 1 1 !c$&& 
mMt***«2 i 1 f=i**fc. *m«m 2 ota 
******itl>45. m*iar*ft£a>2 1 m. a** 

#|fA§?2 1 2tfcBALrt^« n»«*ftAS2 i 2 

it. 2 .fcyAasfc. 

^gg2 i 1J:yAA**i6WJ««**#AL, HZHb« 
1 3(cta*L-C^*. f-0f&®«filtt. IB 11=*}!+** 

[0 13 3] MMH»*«ft2 1 1 It. H»|«*/<*- 



OOO OQO ooi" 

fit. ?(DI5Mtt*£HJQ«4itA»2 1 2!;ffiM 
ft. 

[0134] mmvfrWAtiz 1 2 it. P)*i«#i*:*# 

2 1 l^&A3b**i4BaS«**. MUM 2©ffiAi~ 
SAL. NRZi«1 SizmUti. *©«<D«f*li. ESS 

[O 1 3 5] B»««*«#A**ifcfta>«tt©f-* 

it. *©*a*& (isjiini^ottifOT*-****^* 

#fc*»2 1 1 it. Rlfft*tfftA$*i*Sr£anM£ 

[oi3 8] as9©«-eit»2(oje»x-^« 



»P^i? 1 1 - 3 4 8 1 S 4 



tkHBZ 1 1 tt. *30W3«fl»/<*->iL-C» 1 2 
" kxO 10 0 000 000 10x" 

*B*M*i**. " x" tt, BI«|«*fA(=*yB«l 
btife, EM&tftt&©-r-~*|tJ {DSVfi»£y httit 
A/tFAW CttffLTtey. *B©3»#II£«t©3 

#AKJ:yK«J&*tfc«*<OT-*«* (p) . *fc. 

ArLT, *3*-ffit*T*8lU ir©»C" 1 00 0 0 

o ooo" €SMk (oq) itT, aatffl 

«A^>k£$&, k = 8 (9T) *A-f«ff4-t 

Co 1 37] B 1 oit. H9®£HS1ti K^yfcBI* 
*ufc»#««H-f6aill8*i ooo«,ti«LTU 

-s. ^©w-fc^Ttt, BrKeeauHF** LT A* * 
tram 1 1 knm*mwmz z 1 i=a 
a**vcn*. R*ra«flUNIl2 2 itt, A*$^fe# 

#«IUH L, ttftff*$nMflHiH*$ff 2 2 2icfflAb 
rt>«. nM«4»M«92 2 2(*, «W*M i 1*6A 

DSV*Wfc»<y hHrSeflM 1 2lzm*UTt^4. *<M6(D 

«$tt, B6i::£it«ttftJ:i*»refc«. 
[0138] wMm-nmmmz z 1 i*, 

«Tf#A**i.T^«iB]»ffl#a>tt«t»3fel-*. n»« 

1 1*. &izmmz&)sbtz" # ! * ss 
%PMHi#tf* j-»#©*at*-sr h*tt**y, **t«r 

Mtl 1 i Km***. IMl 1 1 f*, 56MtT-y h 
i" t?&*u£, *©lSSI©#-§©«(.-tt, ^2© 

tt, SIMM i itt, *05«fr<DI5«a)*aci*, «2 
©Sin- K©t-^*»^*. C*HSin©B»«# 
\*v Mi, itttfc^Ub.'^ hTf**fr&**i:4 

[0 13 9! mfflflreMUftf 2 2 1 tt, P3M^£#Sff 

\zm*+S>. lBl»«#**»2 2 2lt. ttMM 1 1 J: 

JlfcHJWWtr'V h«lt«l**U 0SV««ie<sr hfltic 
1 1 2tffi*f *. 
[0 14 0] SI 0-Ctt«2«)t«f-^^ 

l**J:9CLfc*t. * 3 ©£»t- ?;u£fl!H* ctt 

SS2 2 1 tt, Bf360MWC»A**iT^*raj««#©i& 



ttfffltfcif, MVHUIi2 2tt, HJMH»/< 

*->©*H©3»#H, «*© 3 

[0141] HJMPHMW2 2 1 tt, Rffl«#<Df f - 

*«#*HJ««**£»2 2 2(=tt*f *. HJMflHH* 
&gg2 2 2tt, =<D«#t«j6LTH»«^t?yh (a. 

[0 14 2] Hi il=B»ffl*i:DSV«»lfyh«SPA 

T 2 4 jW8 t * *i. DSVfW» tt 5 6f-$ tf y h 
■ tfcfffcfc*!., 5Efi!>DSV«|«^i[=R|»flHWit#A 

C©£#, H»«^cTta>»*i§* 
*;utfy h») tt, 

24+ (1 +58+1 +5 8+1 +56+1 +5 6+1 
+ 56+1) x 1 . 5 - 453 $[%m (.7-t*)\,i£v 
h) 

&J7 3%tft*. 

(5 8X5) XI. 5/4 5 3 - 4 2 0/453 
= 0. 927 

I - 0. 927 = 0. 0728 

[0 14 3] ftV&RHt. 6l±0)St»*-^U*fflt>fc 
S'/Sal/->3VLt»fc. T 5! i ntOSII « 

L fc x-* * t « L fctt* t o ^ r UT t * t . -> S 
al/->a>Ctt, a2SL^3^t^=4-ife 0 
lt^©fci6!~, «©RLL (1-7) «T?$>§ai 1= 

[0 1 4 4] ffi*(=fti*Lfc5>yAT ! -5" 13 10 7 

h*i tfv Kf-f*Ar4d4-eosv««WLfc», ft 2* 
fc ii« 3 ©«» zi - K-y— ^>u $^ t - c , mm® <-t 
•v if ->< hi«) j^8i u fc**©tt*itiaT©a y i? 
mzmmz, &izimu-z?y$A?~~% 1 3 

i 07200L'»/hS. H1 ©$S5a~ Kr-^U^ffl 
ivc. ff«ffi9u r=**L» sett 

I I zn^m &**>\<ev h> Dsy«wey 

h£LT2^v*;Hfv h Af § C i -eDSVUi® ^ 
[0 14 5] ZCTJ, US, &3"T?tt5 ex-* t'-> h 

fet, *n?tti 1 2n*mts*kLtz<»\t. m 
at, osvti^ro^if bimzmmmtsizn, % 

[0 14 6] *fe, «8#©»*ttJBlT©J:3tLTW- 



09) 



¥imW- 1 1 -34 6 1 54 



%Ltz. 

Ren_cnt[1 to 10]: m^XSmVML 1 EsfftS 1 Oil 

T„S!Zs[2 to 10]: 2T?jI1 Q J©* 1 ? 

Subs : Umber of bits, £>y h», 

Totai: Number of runiengths. #7> !2T, 3 T, 

•••) ©ftifeSSgfe 

Average Run : (Sun/Total) 

5 OLsizefi] * (i) ) / (Sua) , i= 
2,3, 4,,, 10 

I6®2TM1 OT0«|f 

l*?V«iWi»»fflWI : (Ren_cnt[l] * (i) ) 
/ T_8lze[2TX 
i=1,2. 3, 4,,, 10 

a b mmH (D jbSRMiR (9) <D«i(=fc-r fli^. zomn^y 
<m&> 



*** PP17 comparison *** 










<:^2>; 


<:&3>; 




<;«1>; 




17PP-32 






(Wlthout-DCC/ 








(DSV«0f) 


(DSVifflfct) 


Average Run 


3. 3665 


3. 404« 


3. 3016 


3. 2868 


Sun 


20011947 


20011947 


20011788 


19680782 


Total 


5944348 


5677654 


6061150 


5981807 


2T 


0. 2256 


0.2246 


0. 2417 


0. 2419 


3T 


0. 2217 


0, 2069 


0. 2234 


0. 2281 


4T 


0.1948 


0. J 935 


0.1902 


0. 1915 


5T 


0. 1499 


0. 1491 


0.1502 


0. 1511 


6T 


0.1109 


0. 1094 


0.1135 


0. 1141 


7T 


0. 0579 


0.0814 


0, 0561 


0. 0544 


8T 


0. 0392 


0.035S 


0.0218 


0, 0188 


9T 






0. 0023 




10T 






0.0009 




RMTRfl) 


0. 3337 


0. 3890 


0. 3828 


0. 3841 


RiTR(2) 


0.3107 


0.3137 


0. 2884 


0. 2883 


WTR(3) 


0. 1738 


0. 1906 


0.1717 


0.1716 


RMTR(4) 


0. 0938 


Q.0806 


0.0909 


0, 0907 


RMTR (5) 


0. 0299 


0. 0228 


0. 0456 


0. 0452 


RMTR(6) 


0.0081 


0.0033 


0.0239 


0.0217 


RMTR (7) 






0. 0100 


0. 0099 


RSTRC8) 






0. 0047 


0.0046 


RMTR (9) 






0.0022 


0.0022 


raax-R^TR 


8 


S 


18 


18 


peak DSV 


# -36to36 


# -35to40 


* -46to43 


* -1783to3433 



(T:56data-bit+1dc-bit, 1.75%} : 1 1 2cb i t*2do~cb i t, 1.75%) 



max-HITR- m^-JXDBMMt. »isi$£. 

pgak DSV: hJ*J©DSV*i«£?7 ?mM\z& 

DSVtf* tfyi-iL-CSBx— Jf m fc f izDSVMW if y h 

^/ (1 +5 8) = 1 . 7 5% 

2»*H«t»UTDSVa»lf V K2 Ifv hi?*** 
2/(2+112)= 1 . 7 5% 
[0 14 7] 



[0 14 8] ±©a»«fcy > *2&i;*3ffflt^4i. 
RLL (1, 7) Mi^oti^ct, ft/h?^**: 



«B*iKri^ = i:36flt»*4xfc. *fc. Peak DSVttfi 
*«fcy. T-*«n"CDSWM**«T3c:t4T-C*4 (pea 



®M¥- 1 1 -348 1 54 



mm W-V^Hf ^ h$lj) tcDSVWWfcf'y h 
Jcy*, ft*?&«Jgj*# « = t &T* * « (peak DSVCD 
«#yfi^, Hl©i§1§U 8 9 (=4 8 + 4 3) Ufc&ffl 
fcttLT, «2®i§#, 7 2 (=36 + 36) , igSJD 
«*. 7 5 (-3 5 + 4 0) t. «1©**©ft*y* 

[0 14 91 tt±J:y. **©RLL (1-7) 7J5£ (ft 

TI=«H+4£ijMil**©-C, JMMSftlcfettix? 
-Ktt©a«*Jiat'Ci:A«Hi**. 
[0 1 5 0] DSV«*(D»*j&«AU©-C. I^CSS 
ft« 1-75* T?DSV*l$a&fB £u 1?PttW:©*A<fcr-* 
DSVft©ftA«*3<tli*. LfcihT, J: y 

jai«t * c k mm s* l 7V?-* mm 

<&7> 
Shift error responses 





<:*2>; 




17PP-32 


worst case 


3 Bytes 


(do bit) 




Byte error (0) 


0. 028 


Byte error (1) 


0.777 


Byte error (2) 


0.195 


Byte error (3) 


0.000 


Average - 




Byte error rate 


1.167Byte 



[0 15 3] U±Q**lZ> C©**<0»ffltt, ft*? 

ft-f-^KcfclvC, ft*? >*©« y £ LE***ft 
"f *«tft*.3- KMWt** 3 I- Lfc©t?, 

( 2. ) ft* b*/U*t* * l*»#*«*'> L . A G C ^ P L 

ro i s 4] *fc, aja^-?*©***© r 1 j ©<i 

*«**t*»*HJI©S*rt«) f 1 J ©flft*. 
2 1?« o ftm®& y **, t** % * 1 l*tt 0 T?-S* 

(4) DSVfDWfllOfcibOJCfte^ K^>5S<1-SCt 

( 5 ) ft* 7 > d = 1 ^-3 (m, n) = {2, 3) iz & I !±, 1.5 

(6) RME*<'Jrttn±l=. ft*?:>£ft:*: ; 5>£ i *& 



fcmft&zm^tzbz*. i7pp©ft«x7-e*t*. 3 

/<•< r-T-fe£#, ^©«±ft«lif*<!:A/£:<i:l'»:: itf 
#3lS©RlL (1-7) icgS^TOMfctt-f-ti 

1. 0 1 4/W h?Mffli:^l,T. S2©«#. 
1. 16 7/W l-Tf*y. *3CJJHr. 1. 1 7 4>W 
h"e&«) Ci**»B**Lfc. C©l7-l/-~r- 

agjtoftttii. **wi=j:6t— ^i?r*osv««(); 
*fc*mL (1-7) -citt^-enfc 

[0 1 5 2] 



<:«3>; <;fti>; 



17PP-52 


+2b it-DC 


3 Bytes 


2 Bytes 


in. 


without 


0. 098 


0. 080 


0. 635 


0. 826 


0.268 


0. 094 


0. 001 





1.1748yte 1.014Byte 

[0155] 46t*T- ?M±mz % ^ymmm 

(7) 7— -?fl,ifinu/<V 

(8) If? h->7 hB|©«9|X ft 1 ©*«• 
[0 15 8] ft*. ±E Lfr* ? fcffl** fr"5 => > fcfo. 

WSSr?4*9* CP-ROM. BKM * y £©Eft(Ktt© 

«, ^h^-f, msLKenmmmit&mmtzck 

[0 1 57] 

«, »**2 6!CJB«©*W*8;. flt#«2 6tElt«0 

i»*a2 7i=iEii<D«HSw, **«3or= 
k«©«h*3*. *j«fct;»**3 1 ic£«©a$*gfti:: 

Mj «*|t 
%f?#ffi^©ftft^<7> ru ®fH&£. 2-t?S-=fcE#© 
fty*«, if* 6* 1 *SlM40tf-»^4d:3fe*«« 
ft*7>d©j»li^»g!UTI-«at§* 1 ©ft 



nmW- 1 1 -34 8 1 5 4 



Si-tfcfflT*, '><EO5Cft*-CF0SV«W*fT3Ci:4«-C 

©flaix 9 — en©** t w*i-r * c i j^t? * * . 
4. 



tB8] B5<DD8V«»t*<y hlfc&ttl 1 2®«t» 

CBB9] *mm<o^.nmmomom^tm^t^ay9 

till i 3 MM#£DSV«fttfy »-6«IALfcE»ff 

13 NRZHfcSS, 3 1 ->:7hUi5X$t, 32 ft 
**WS». 3 3 **9>St«*«3-KfctB*. 

34 ?1/JW!IH*I«3---Kl*ai». 3 5-175S 
3 5~4 3 8 3 7 

i\v-?y. 1 i i fKHtt. i i 2 usvtWlfc?? 

hSt^fiS. 121 3 85, 122 

3fc*jJ£». 123 «*7>att«H3-K«HB*. 

12 4 =7 >JMMMtt a - FtttfJ*. 12 6-1 
M12 5-4 ®$mM, 126 



nasi 



— r— 1 




| DATA1 | 


0ATA2 J DATA3 | 






DATA) | 


,J DATAS jfxj DATA3 }x»[ 




' , . v. > v. •* - 



(221 



11-348154 




ooocm 

(XK5Q10 
KX3O01 



!H5«33 



us 



1 f i» I — 



nmW- 1 1 -34 6 1 54 





m)&MX 598070935 

Groenswoudsowag 1 
5621 B A Eindhoven Th» 
Nsthar lands 

(72)*«# +jfi m& 

ozmm mm m% 

mm«im±^m en? mm v~ 

02) mm* mm 

stst#ajiua*ajii6Ti7#3W5- v= 

XSttAJUBXaJH 8TS 7 #35*1 V- 



(72) amm >r-x • i-r .^a-/*.^>9 

(72)»W# *~ • *x-< • /<V • x> • x>t*> 

X-f5656 */UX htWSiiy 4 ($r^ij a 

-•7-1*61} «ta*tt^?>jr • 7< u 
* 'J v T/x 

(72) jBW# vi-f • x-f • x?f - XA • *-^T> 
# ; 7>^ 7-f">h*~7iVf X-f. 
X-f 5656 */l>XMS»ay4 CS^U-a 
-• 9-T61) »S^tt^7>^- 7-f 'J 



